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CHECK PATTERN FOR VIA-HOLE 
OPENING EXAMINATION 

BACKGROUND OF THE INVENTION 

The present invention relates to a check pattern to be used 
for opening examination of via-holes con?gured on a semi 
conductor substrate having multi-layer Wirings. 

In Japanese patent application laid open as a Provisional 
Publication 12531/’92, there is disclosed a check pattern to 
be used for examining Whether via-holes are correctly 
con?gured on a semiconductor substrate or not. FIG. 11 is a 
cross section schematically illustrating the prior check pat 
tern disclosed in the aforesaid patent application. 

Referring to FIG. 11, a prior check pattern comprises 
more than one Wiring 102 con?gured neighboring each other 
on a loWer layer provided on a semiconductor substrate 101, 
an inter-layer insulation ?lm 103 con?gured on the semi 
conductor substrate 101 covering the Wirings 102, a resist 
pattern 104 con?gured on the inter-layer insulation ?lm 103, 
and a via-hole 105, a bottom thereof having a step 105a 
traversing the Wirings 102 and the inter-layer insulation ?lm 
103 betWeen the Wirings 102. 
By surveying the via-hole 105 With a scanning electron 

microscope, it is con?rmed that the via-hole 105 is correctly 
con?gured so that the bottom of the via-hole 105 extends to 
the surface of the Wirings 102, When a contrast betWeen a 
light part oWing to the Wirings 102 and a dark part oWing to 
the step 105a is observed. 

Thus, Whether the via-hole 105 is correctly con?gured or 
not can be discriminated by Whether a contrast is observed 
or not When the via-hole 105 is surveyed by a scanning 
electron-microscope. 

FIG. 12 is a cross section illustrating another example of 
a prior check pattern, Wherein more than one Wirings 202 
con?gured neighboring each other on a loWer layer provided 
on a semiconductor substrate 201, an inter-layer insulation 
?lm 203 con?gured on the semiconductor substrate 201 
covering the Wirings 202, a resist pattern 204 con?gured on 
the inter-layer insulation ?lm 203, and a via-hole 205, a 
bottom thereof having a step 205a traversing at least one of 
the Wirings 202 and the inter-layer insulation ?lm 203 
betWeen the Wirings 202 are depicted. 

In the check pattern of FIG. 12, Whether the via-hole 205 
is correctly con?gured or not can be discriminated by 
Whether a contrast can be observed or not When the via-hole 
is surveyed With a scanning electron-microscope, as Well as 
in the check pattern of FIG. 11, on condition the via-hole 205 
is so con?gured that the bottom thereof may traverse both of 
at least one of the Wirings 202 and the inter-layer insulation 
?lm 203 betWeen the Wirings 202. 

Therefore, in the prior art, the diameter of the via-hole is 
preferably designed to be longer than the spacing betWeen 
the Wirings. 
HoWever, as integration of semiconductor circuit 

becomes higher and higher recently, standardiZation con 
cerning standards for semiconductor devices such as Wiring 
Widths and spacings is being promulgated. 

For example, in p. 98 of a publication of SIA 
(Semiconductor Industry Association) entitled “The 
National Technology Roadmap for Semiconductors”, there 
is described a “table 22: Interconnect Design Ground Rules 
and Assumptions” shoWing design rules of aluminum 
Wirings, Wherein Wiring Width, Wiring spacing and via-hole 
siZe of 0.35 pm-rule devices are de?ned to be 0.4 pm, 0.6 pm 
and 0.4 pm, respectively. Furthermore, it is assumed accord 
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2 
ing to the document that the Wiring Width, the Wiring spacing 
and the via-hole siZe of future 0.1 pm-rule devices Will be 
de?ned as 0.11 pm, 0.16 pm and 0.11 pm, respectively. 

Hence, according to the above standard, the bottom of the 
via-hole of the check pattern for the opening examination of 
via-holes can not be designed to traverse tWo Wirings as in 
the prior check pattern of FIG. 11. 

Further, it also Will become very dif?cult to con?gure the 
bottom of the via-hole of the check pattern to traverse both 
of at least one of the Wirings and the inter-layer insulation 
?lm betWeen them such as in the prior check pattern of FIG. 
12. It is because the via-hole siZe becomes very ?ne and 
there is a limit in preciseness of positioning for con?guring 
the via-hole, and so, the via-hole bottom may not traverse 
both the Wiring or the inter-layer insulation ?lm. Even if the 
via-hole bottom can be con?gured to traverse both of the 
Wiring and the inter-layer insulation ?lm, the relative pro 
portion of either of them may often become far smaller than 
the other. In such case, no contrast may be observed When 
the via-hole is surveyed With the scanning electron 
microscope, and consequently, the via-hole may be regarded 
not to be con?gured suf?ciently even if it is made correctly. 

Therefore, extremely high-precision positioning Will 
become necessary for con?guring the via-hole, in order to 
prevent mal-con?guration of via-holes according to a prior 
check pattern. 

Furthermore, there is a problem that a mal-con?gured 
via-hole may be regarded to be made correctly When elec 
tron beam of the scanning electron-microscope surveying 
the via-hole is not vertically incident to the via-hole bottom, 
by mistaking a shadoW of the electron beam as the dark part 
oWing to the inter-layer insulation ?lm. 
As to the reason the electron beam is not incident verti 

cally to the via-hole bottom, there can be considered cases 
such as the electron gun of the scanning electron-microscope 
is not adjusted suf?ciently or Warp is found in the semicon 
ductor substrate. The Warp of the semiconductor substrate is 
easily caused in a Wiring patterning process because high 
speed thermo-processes such as the lamp-anneal method 
have been frequently performed in the substrate preparing 
procedure before the Wiring patterning process. 

Furthermore, When the aspect-ratio (ratio of depth to 
Width) of the via-hole becomes comparatively large, no 
incident election beam may reach the bottom of the via-hole, 
resulting in further inconvenience of the electron beam not 
incident vertically to the via-hole bottom. In this connection, 
the aspect-ratio of the via-hole is de?ned, in the above 
document, as 2.5 to 4.5 for the 0.35 pm-rule devices, and 
assumed to become 5.2 to 9 for the future 0.1 pm-rule 
devices. 

In either case, it is needed to re-adjust the electron gun of 
the scanning electron-microscope When the electron beam is 
not incident vertically to the via-hole bottom, and the 
necessity of the re-adjustment operation has been one of the 
causes to degrade efficiency of the via-hole opening exami 
nation. 

SUMMARY OF THE INVENTION 

Therefore, a primary object of the present invention is to 
provide a check pattern Whereby Whether via-hole openings 
are made correctly or not can be examined Without needing 
high precision positioning for con?guring via-holes of the 
check pattern. 

Another object of the invention is provide a check pattern 
for the via-hole opening examination Wherein Whether elec 
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tron beam of a scanning electron-microscope for surveying 
the via-holes is vertically incident or not to via-hole bottoms 
can be easily detected. 

In order to achieve the object, a check pattern of the 
invention for examining via-hole openings comprises: 

a check Wiring con?gured on a semiconductor substrate 
Whereof via-hole openings are to be examined; 

an insulation ?lm formed on the semiconductor substrate 
to cover the check Wiring; and 

a pair of via-holes each con?gured at each end of the 
check Wiring, said each positioned a little shifted 
inversely With each other from a center line of the 
check Wiring in a Width direction of the check Wiring, 
and a bottom of said each being positioned to traverse 
both the check Wiring and the insulation ?lm. 

Therefore, the bottom of at least one of the pair of 
via-holes may traverse both the check Wiring and the insu 
lation ?lm even When the pair of via-holes is con?gured With 
a certain deviation from a desired position because of 
dispersion of positioning, even if the diameter of the via 
holes is less than the Wiring spacing. 

Furthermore, it is only When siZe of the check Wiring in 
the bottom of each of the pair of via-holes is the same With 
each other that the same contrast is observed for each of the 
pair of via-holes When they are surveyed by the scanning 
electron microscope, on condition that the electron beam is 
incident vertically to the bottoms of the pair of via-holes. 
Therefore, by comparing the contrast betWeen each of the 
pair of via-holes, it can be easily con?rmed Whether the 
electron beam is incident vertically or not to the bottoms of 
the pair of via-holes, in the invention. 

Another check pattern of the invention for examining 
via-hole openings comprises: 

more than one check Wiring con?gured being arranged in 
series by a ?rst pitch on a semiconductor substrate 
Whereof via-hole openings are to be examined; 

an insulation ?lm formed on the semiconductor substrate 
to cover said more than one check Wiring; and 

pairs of via-holes, arranged in series by a second pitch 
different from the ?rst pitch, each corresponding to 
each of said more than one check Wiring, each via-hole 
of every of the pairs of via-holes con?gured at each end 
of corresponding each of said more than one check 
Wiring, said each via-hole positioned slightly shifted 
inversely With each other from a center line of the 
corresponding each of said more than one check Wiring 
in a Width direction of the corresponding each of said 
more than one check Wiring, and a bottom of said each 
via-hole being positioned to traverse both the corre 
sponding each of said more than one check Wiring and 
the insulation ?lm. 

Therefore, by surveying contrast differences among either 
side via-holes of the pairs of via-holes, the correct con?gu 
ration of the via-holes can be more surely con?rmed elimi 
nating mis-recognition of the contrasts caused by shadoWs 
oWing to a slanted electron beam. 

Still another check pattern of the invention for examining 
via-hole openings comprises an additional check Wiring at a 
loWer Wiring layer than a Wiring layer of the check Wiring, 
said additional check Wiring being so positioned that a 
bottom of one of the pair of the via-holes should traverse 
both the check Wiring and the additional Wiring When the 
pair of the via-holes is over-etched excessively. 

Therefore, excessive over-etching of the via-holes can be 
easily detected by surveying the pair of the via-holes With 
the scanning electron-microscope, since no contrast is 

10 

15 

25 

35 

45 

55 

65 

4 
observed in said one of the pair of via-holes When the 
via-holes are too over-etched. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing, further objects, features, and advantages 
of this invention Will become apparent from a consideration 
of the folloWing description, the appended claims, and the 
accompanying draWings Wherein the same numerals indi 
cate the same or the corresponding parts. 

In the draWings: 
FIGS. 1A and 1B are cross sections illustrating con?gu 

ration procedure of a check pattern according to a ?rst 
embodiment of the invention; 

FIG. 2 is a plan vieW illustrating upper surface of the 
check pattern of FIG. 1B; 

FIG. 3 is a plan vieW illustrating contrasts of the check 
pattern 1 of FIG. 1B to be observed by a scanning electron 
microscope; 

FIG. 4 is a plan vieW illustrating another check pattern 11 
of the ?rst embodiment; 

FIG. 5 is a plan vieW illustrating contrast differences 
among via-holes of each pairs 17 of the check pattern 11 of 
FIG. 4 as observed by a scanning electron-microscope; 

FIG. 6 is a plan vieW illustrating contrast differences as 
observed When the pairs 17‘ of via-holes are con?gured in 
parallel to the check Wirings 13‘; 

FIGS. 7A and 7B are cross sections illustrating con?gu 
ration procedure of a check pattern 21 according to a second 
embodiment of the invention; 

FIG. 8 is a plan vieW illustrating contrast differences as 
observed When the via-holes 26a and 26b of the check 
pattern 21 of FIG. 7B are con?gured correctly; 

FIG. 9 is a cross section illustrating contrast of the 
via-holes 26a and 26b of the check pattern 21 of FIG. 7B 
When they are over-etched excessively; 

FIG. 10 is a plan vieW illustrating contrast differences as 
observed When the via-holes 26a and 26b are over-etched 
excessively; 

FIG. 11 is a cross section illustrating an example of a prior 
art check pattern; and 

FIG. 12 is a cross section illustrating another example of 
a prior art check pattern. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

NoW, embodiments of the present invention Will be 
described in connection With the draWings. 

FIGS. 1A and 1B are cross sections illustrating con?gu 
ration procedure of a check pattern according to a ?rst 
embodiment of the invention to be applied for opening 
examination of via-holes, and FIG. 2 is a plan vieW illus 
trating upper surface of the check pattern of FIG. 1B. 
As shoWn in FIG. 1B, the check pattern 1 for opening 

examination of via-holes comprises a check Wiring 3 con 
?gured on a semiconductor substrate 2 to be used for 
opening examination of a pair of via-holes 6. The check 
Wiring 3 is formed at the same time With Wirings of 
integrated circuits (not depicted in the draWings) con?gured 
on the semiconductor device 2, but it is not a member of the 
integrated circuits, and hence, it can be patterned anyWhere 
on the semiconductor substrate 2. 

There are further comprised an insulation ?lm 4 formed 
on the check Wiring 3 and a resist pattern 5 formed on the 
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insulation ?lm 4. As seen in FIGS. 1A and 1B and FIG. 2, 
a pair of via-holes 6 is con?gured for one check Wiring 3 so 
that bottoms thereof traverse both the check Wiring 3 and the 
insulation ?lm 4, and so that, at the same time, each of the 
pair of via-holes 6 positions at each end of the Wiring 3 is 
slightly shifted inversely With each other from the center line 
in a Width direction of the Wiring 3. 

The siZe of overlapped area of the bottom of the via-hole 
6 and the check Wiring 3, or the siZe of the check Wiring 3 
in the bottom of the via-hole 6, is determined by the diameter 
of the via-hole 6 and the preciseness for positioning the 
via-hole 6. For example, When a via-hole 6 having a diam 
eter of 0.5 pm is positioned so as to give an overlapped area 
of 0.3 pm With a positioning preciseness of 10.1 pm, the 
overlapped area should become 0.2 pm to 0.4 pm. Therefore, 
siZe of the overlapped area of each via-hole 6 may not be the 
same. 

As to the diameter of the via-hole 6, it is preferable to be 
designed as the same With a smallest via-holes among those 
used for the integrated circuits con?gured on the semicon 
ductor substrate 2. When the via-hole 6 of the check pattern 
1 is con?gured to have the same siZe With the smallest 
via-hole of the integrated circuits, the other via-holes of the 
integrated circuits can be also regarded to be con?gured at 
Worst on the same condition of the via-hole 6 of the check 
pattern 1. Therefore, via-hole openings of the integrated 
circuits can be examined to be made correctly When opening 
of the via-hole 6 is con?rmed to be made correctly by 
observing the via-hole 6 of the check pattern 1. 
NoW, processes for con?guring the check pattern 1 are 

described. 
First, the check Wiring 3 is formed besides the integrated 

circuits at a desired position on the semiconductor substrate 
2, as shoWn in FIG. 1A. Then the insulation ?lm 4 is formed 
on the check Wiring 3, Whereof a surface is made ?at by 
etch-back or CMP (Chemical-Mechanical Polishing) pro 
cessing. Then, the resist pattern 5 is formed on the insulation 
?lm 4, eXcept for areas Where the pair of via-holes 6 are to 
be con?gured afterWards. Then, ?nally, the insulation ?lm 4 
is etched making use of the resist pattern 5 as a mask, to 
make the pair of via-holes 6. Thus the check pattern 1 is 
accomplished. 

Usually, the insulation ?lm 4 is a little over etched When 
con?guring via-holes, and hence, insulation ?lm 4 of the 
bottom of the via-hole 6 is also etched until a position a little 
loWer than the upper surface of the check Wiring 3, giving 
a step 6a betWeen the upper surface of the check Wiring 3 
and the surface of the insulation ?lm 4 in the bottom of the 
pair of via-holes 6. When the check pattern 1 thus con?gured 
is surveyed by a scanning electron-microscope, contrasts as 
illustrated in FIG. 3 can be observed betWeen a light part 
oWing to the check Wiring 3 and a dark part oWing to the step 
6a. 
As heretofore described, each of the pair of via-holes 6 is 

provided at both ends of the check Wiring 3, con?gured 
slightly shifted inversely With each other from the center line 
in the Width direction of the Wiring 3, in the check pattern 
1 according to the embodiment. Hence, the bottom of at least 
one of the pair of via-holes 6 traverses both the check Wiring 
3 and the insulation ?lm 4 When the pair of via-holes 6 is 
con?gured Within a certain deviation because of dispersion 
of positioning from a desired position, even if the diameter 
of the via-holes is restricted shorter than the Wiring interval. 
Therefore, Whether openings of the pair of via-holes 6 are 
correctly made or not can be easily eXamined Without 
needing high-precision positioning of the pair of via-holes 6, 
in the check pattern 1 of the embodiment. 
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6 
Furthermore, it is only When siZe of the check Wiring 3 in 

the bottom of each of the pair of via-holes 6 is the same With 
each other that the same contrast is observed for each of the 
pair of via-holes 6 When surveyed by the scanning electron 
microscope, on condition that the electron beam is incident 
vertically to the bottoms of the pair of via-holes 6. 
Therefore, by comparing the contrast betWeen each of the 
pair of via-holes 6, it can be easily con?rmed Whether the 
electron beam is incident vertically or not to the bottoms of 
the pair of via-holes. Thus, the mis-recognition can be also 
prevented that the via-hole openings be made correctly by 
mistaking contrast caused by shadoW of the electron beam as 
the contrast oWing to the Wiring surface eXposed in the 
bottoms of the pair of via-holes 6. 

In the folloWing paragraphs, another application of the 
check pattern 1 described in connection With FIGS. 1A and 
IE to FIG. 3 Will be described referring to FIG. 4, Wherein 
a plan vieW of upper surface of a check pattern 11 for 
eXamining via-hole openings is illustrated. 

Referring to FIG. 4, more than one check Wiring 13 are 
con?gured arranged in series With a certain pitch, each 
provided With each pair 17 of via-holes 16a and 16b. Also 
in this application, bottoms of the via-holes 16a and 16b are 
designed to traverse both the check Wirings 13 and an 
insulation ?lm 14, in a similar Way With the check pattern 1 
of FIG. 1. Further, in each pair 17, each of the via-holes 16a 
and 16b is positioned at each end or near of a corresponding 
check Wiring 13 being slightly shifted inversely from a 
center line in a Width direction of the concerning check 
Wiring 13. 

The via-hole pairs 17 are also ranged in series in the same 
direction With the check Wirings 13 With a ?Xed and slightly 
different pitch With the pitch of the check Wirings 13. In the 
eXample of FIG. 4, the pitch of the via-hole pairs 17 is 
slightly larger than that of the check Wirings 13. Here, it is 
preferable that a center of one of the via-hole pairs 17 is 
designed to be the same With center of corresponding check 
Wiring 13. 

Each of the check Wirings 13, corresponding pair 17 of 
via-holes 16a and 16b, the insulation ?lm 14, a resist pattern 
(not depicted in the draWings), or steps (not depicted in the 
draWings) on the bottoms of the via-holes 16a and 16b are 
con?gured in the similar Way as described in connection 
With the check pattern 1, and duplicated descriptions are 
omitted. 

HoWever, in the check pattern 11 of FIG. 4, each of the 
siZes of overlapped areas of the check Wirings 13 and 
bottoms of left side via-holes 16a should be con?gured to be 
different With each other. Therefore, When the left side 
via-holes 16a are surveyed by the scanning electron 
microscope, there should be positively observed differences 
of light/dark rate of contrasts among the left side via-holes 
16a oWing to siZe differences of the overlapped areas, on 
condition that the electron beam of the scanning electron 
microscope is incident vertically to the via-hole bottoms. It 
is the same With the right side via-holes 16b, as illustrated 
in FIG. 5. 

Thus, by surveying contrast differences among the left 
side via-holes 16a or the right side via-holes 16b, the correct 
con?guration of the via-holes can be positively con?rmed 
eliminating the mis-recognition of the contrasts caused by 
shadoWs oWing to a slanted electron beam. 

Also ill the check pattern 11 of FIG. 4, each of the 
via-holes 16a and 16b is positioned at each end or near of a 
corresponding check Wiring 13 being slightly shifted 
inversely from a center line in a Width direction of the 
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concerning check Wiring 13, in the same Way With the check 
pattern of FIG. 1. 

It is because that openings of some via-holes may be made 
entirely on a check Wiring 13‘ in case Where diameter of the 
via-holes is equal or smaller than Width of the check Wiring 
13‘, if the via-holes are positioned Without shifting as 
via-holes 16a‘ and 16b‘ as illustrated in FIG. 6, resulting in 
no contrast to be observed. 

NoW, a second embodiment of the present invention Will 
be described. 

FIGS. 7A and 7B are cross sections illustrating con?gu 
ration procedure of a check pattern 21 according to the 
second embodiment of the invention to be applied for 
opening examination of via-holes. 
As shoWn in FIG. 7B, tWo Wiring layers 27 and 28 is 

provided in the check pattern 21. The loWer Wiring layer 27 
comprises a ?rst check Wiring 23a con?gured on a semi 
conductor substrate 22 to be used for examining openings of 
a pair of via-holes 26a and 26b and a ?rst insulation ?lm 24a 
formed to cover the ?rst check Wiring 23a. The ?rst check 
Wiring 23a is formed at the same time With Wirings of the 
loWer Wiring layer 27 of integrated circuits (not depicted in 
the draWings) con?gured on the semiconductor device 22, 
but it is not a member of the integrated circuits, and hence, 
it can be patterned anyWhere on the semiconductor substrate 
22. The tipper Wiring layer 28 comprises a second check 
Wiring 23b Which is provided separately from circuit Wirings 
of the upper Wiring layer 28 in a similar Way With the ?rst 
check Wiring 23a and a second insulation ?lm 24b formed 
to cover the second Wiring 23b. On the upper Wiring layer 
28, a resist pattern 25 is con?gured. 

One of the pair of via-holes, the via-hole 26a, for 
example, is positioned so that a bottom thereof traverses 
both the ?rst check Wiring 23a and the second check Wiring 
23b When the via-hole is over-etched excessively. Each of 
the via-holes 26a and 26b is preferably designed so that each 
siZe of the second check Wirings 23b in each bottom of the 
via-holes 26a and 26b is the same With each other. 

NoW, details of the con?guration procedure of the check 
pattern are described here. 

For the ?rst, the ?rst check Wiring 23a is con?gured on the 
semiconductor substrate 22 as shoWn in FIG. 7A. The ?rst 
check Wiring 23a is not a member of the integrated circuits 
and may be provided anyWhere on the surface of the 
semiconductor substrate 22 from a conductive material such 
as polycrystalline silicon. Then, the ?rst Wiring layer 27 is 
?nished by forming the ?rst insulation ?lm 24a to cover the 
?rst check pattern 23a, Which is made ?at by the etch-back 
method or the CMP method. Then, the second check Wiring 
23b is con?gured on the ?rst insulation ?lm 24a, and the 
second insulation ?lm 24b is formed and made ?at in the 
same Way as above described for con?guring the second 
Wiring layer 28, Which is folloWed by the resist pattern 25 
formed on the second insulation ?lm 24a except for posi 
tions Where the via-holes 26a and 26b are to be con?gured 
afterWards. Then ?nally, the via-holes 26a and 26b are 
con?gured by etching the second insulation ?lm 24b making 
use of the resist pattern 25 as the mask for the etching in 
order to accomplish the check pattern 21 as shoWn in FIG. 
7B. 

The check pattern 21 is described to comprise tWo Wiring 
layers 27 and 28. HoWever, the number of Wiring layers is 
not limited into tWo and the number of Wiring layers may be 
more When they are necessary. 

When the check pattern 21 is surveyed With a scanning 
electron-microscope, equal contrasts are observed for both 
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of the via-holes 26a and 26b, When both bottoms thereof are 
traversing the second check Wiring 23b and the second 
insulation ?lm 24b, as illustrated in FIG. 8 Wherein the ?rst 
check Wiring 23a is not exposed. 
On the other hand, When the via-holes are too over-etched 

in the con?guration procedure of the check pattern 21, the 
bottom of the via-hole 26a extends to a surface of the ?rst 
check Wiring 23a, as illustrated in a cross section of FIG. 9. 
Therefore, no contrast is observed in the via-hole 26a When 
the via-holes 26a and 26b are surveyed by the scanning 
electron-microscope, as illustrated by a plan vieW of the 
check pattern 21 of FIG. 10, Wherein the surface of the ?rst 
check Wiring 23a is represented by another light area in the 
bottom of the via-hole 26a other than that of the second 
check Wiring 23b. 
As above described, at least tWo check Wirings are pro 

vided at different layers so that a bottom of one of the pair 
of via-holes, the via-hole hole 26a in the example, may be 
positioned to traverse both the ?rst check Wiring 23a and the 
second check Wiring 23b When the via-hole 26a is too 
over-etched in the con?guration procedure thereof. 
Therefore, excessive over-etching of the via-holes can be 
easily detected since no contrast is observed in the via-hole 
26a by surveying the pair of the via-holes 26a and 26b of the 
check pattern 21 With the scanning electron-microscope, 
When the via-holes are too over-etched. 

As heretofore described, the check pattern for via-hole 
opening examination according to the present invention 
comprises a pair of via-holes, each thereof con?gured a little 
shifted inversely from the center line in the Width direction 
of the concerning check Wiring so as a part of either bottom 
of the pair of via-holes to overlap on a surface of the 
concerning check Wiring. Therefore, Whether openings of 
the via-holes are correctly made or not can be easily exam 
ined Without needing a high-precision positioning When 
con?guring the pair of the via-holes, since either bottom of 
the pair of via-holes can be positioned to traverse both the 
concerning check Wiring and the insulation ?lm even if the 
pair of the via-holes is con?gured With a certain deviation 
from the desired position to the concerning check Wiring. 

Further, by con?rming difference of the contrasts betWeen 
the pair of the via-holes, or among either side via-holes of 
pairs of via-holes, it can be easily detected Whether the 
electron beam is incident vertically to the bottoms of the 
via-holes. 

Still further, the excessive over-etching of the via-holes 
can be also easily examined by providing an additional 
check Wiring at a loWer Wiring layer than the Wiring layer 
comprising the basic check Wiring and an insulation ?lm in 
such a Way as one of the pair of via-holes may traverse both 
the basic check Wiring and the additional check Wiring When 
the via-holes are too over-etched, in the check pattern of the 
invention. 
What is claimed is: 
1. A check pattern for non-contact examining via-hole 

openings in a multi-layer integrated circuit; said check 
pattern comprising: 

a dedicated check Wiring con?gured on a semiconductor 
substrate Whereof via-hole openings are to be exam 

ined; 
an insulation ?lm formed on the semiconductor substrate 

to cover the check Wiring; and 
a pair of via-holes, each of said via-hole being con?gured 

at each end of the check Wiring, respectively, and 
positioned slightly shifted inversely With respect to 
each other from a center line of the check Wiring in a 
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Width direction of the check Wiring, and a bottom of 
each of said via-holes being positioned to traverse both 
the check Wiring and the insulation ?lm, said dedicated 
check Wiring being unconnected to functional circuit 
Wirings of said multi-layer integrated circuit. 

2. The check pattern for non-contact examining via-hole 
openings as recited in claim 1, Wherein each of the pair of 
via-holes is so designed to have a bottom Whereof an 
overlapped area With the dedicated check Wiring is the same 
With each other. 

3. A check pattern for non-contact examining via-hole 
openings as recited in claim 1, said check pattern further 
comprising an additional dedicated check Wirings at a loWer 
Wiring layer than a Wiring layer of the dedicated check 
Wiring, said dedicated additional check Wiring being so 
positioned that a bottom of one of the pair of the via-holes 
should traverse both the dedicated check Wirings and the 
additional dedicated check Wiring When the pair of the 
via-holes is over-etched excessively. 

4. A check pattern for non-contact examining via-hole 
openings in a multi-layer integrated circuit; said check 
pattern comprising: 

more than one dedicated check Wiring con?gured being 
arranged in series by a ?rst pitch on a semiconductor 
substrate Whereof via-hole openings are to be exam 

ined; 
an insulation ?lm formed on the semiconductor substrate 

to cover said more than one check Wiring; and 

pairs of via-holes, arranged in series by a second pitch 
different from the ?rst pitch, each of said pairs of 
via-holes corresponding to each of said more than one 
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check Wirings, each via-hole of every of the pairs of 
via-holes being con?gured at each end of correspond 
ing each of said more than one check Wirings, 
respectively, and positioned slightly shifted inversely 
With each other from a center line of the corresponding 
each of said more than one check Wirings in a Width 
direction of the corresponding each of said more than 
one check Wirings, and a bottom of said each via-hole 
being positioned to traverse both the corresponding 
each of said more than one check Wirings and the 
insulation ?lm, each of said more than one dedicated 
check Wirings being unconnected to functional Wirings 
of said multi-layer integrated circuit. 

5. A check pattern for non-contact examining via-hole 
openings as recited in claim 4, Wherein each via-hole of one 
of the pairs of via-holes is so designed as to have a bottom 
Whereof an overlapped area With corresponding one of said 
more than one dedicated check Wiring is the same With each 
other. 

6. A check pattern for non-contact examining via-hole 
openings as recited in claim 4, said check pattern further 
comprising an additional dedicated check Wiring at a loWer 
Wiring layer than a Wiring layer of said more than one 
dedicated check Wirings, said additional dedicated check 
Wiring being so positioned that a bottom of one via-hole of 
one of the pairs of the via-holes should traverse both 
corresponding one of said more than one dedicated check 
Wirings and the additional Wiring When the pairs of the 
via-holes are over-etched excessively. 

* * * * * 


